Abstract: Perhaps one of the most difficult issues a community can face is the question of street flooding and its causes in most emerging towns of Ethiopia. This topic creates extensive debate among local government officials, city administration officials and citizens of Assosa town. The road and drainage infrastructure distribution is not satisfactory for some citizens due to its unfair expansion and distribution activities of the infrastructure. The main focus of the current study was to investigate the urban drainage infrastructure provision, its coverage and managements in Assosa town. In the study physical measurements were made on the drainage channels for data collection. A total of 150 inhabitants of the metropolis were randomly selected and made to respond to some questions in addition to professional and kebele officials. The study found that the special integration between all roads and urban storm water drainage network is found to be 53.6%, the existing condition of drainage system is poor, there is street flooding is common at the study. In addition, the environmental impacts due to poor drainage were adverse at the study area. The study suggests that among others a close coordination with stakeholders and collaboration between private sectors is needed for effective management and suitable operation and maintenance of urban drainage systems.
Introduction
Road is an indispensible ingredient of development in any society. In built up areas networks of roads are constructed to support human and vehicular traffic. In complement drainage facilities are provided to ensure timely disposal of sewage and surface water runoff generated from expansive impermeable surfaces. The conveyance of such a drain is facilitated if the ground surface or its invert has sufficient slope (Owuama C. O., Uja E., and Kingsley C. O. 2014).
A good and efficient storm water management is badly required at the moment all over the globe especially in developing countries like Ethiopia. The idea of efficient storm water management is based on the requirement to protect the health of the public, welfare and safety of the public, conservation of water, need to strive for suitable environment, etc. Currently, urbanization has negative impact on urban drainages system in unplanned cities and towns in Ethiopia. The densely populated town and cities are facing water logging and flooding during heavy rainfall. These are common issues mostly in the developing nations (Anisha. N.F and Hossain. S., 2014).The waste water generated from the domestic as well as institutional bodies is merging with storm water into the existing water channel. Lack of planned for separate waste water management such as grey water, storm water, sewerage has to encourage at urban local bodies.
Currently, one of the most difficult issues a community can face is the question of street flooding and its causes. This topic creates extensive debate among local government officials, city administration officials and citizens. Road and drainage infrastructure expansion is not satisfactory for some citizens due to its unfair expansion and distribution activities of the infrastructure.
As stated by Butler and Davis (2000) , urban drainage includes two types of fluid, viz, waste water and storm water. Waste water is that after the use life support, process from industry these needs to collected and transported without causing any hazardous issues, but on the other hand storm water is the runoff which caused due to precipitation. Both storm water and waste water needs to be considered for the drainage system planning and design. The main focus of the current study was to investigate the challenges of urban drainage infrastructures and its provision in the emerging towns of Ethiopia, considering Assosa town as a case study. The study discusses the coverage of drainage system, its current status and the environmental impacts due to poor drainage system at the case study area.
Urban Storm Water Drainage System and Management: Basic Concepts
When rainfalls on to undeveloped land, most of the water will soak into the topsoil and slowly percolate through the soil to the nearest watercourses or groundwater. A small proportion of the rainfall usually 15 to 20 % becomes direct surface runoff that usually drains into watercourses slowly because the ground surface is rough. So for removing water quickly from soil surface adequate drainage system is required. A drainage system can be either natural or artificial. Many areas have some natural drainage which means the excess water flow to the lakes and rivers. Natural drainage, however, is often inadequate and artificial drainage (surface & subsurface) is required for safely removal of water from road pavements and its surroundings.
Urban storm water management simply stated as everything done within a catchment to remedy existing storm water problems and to prevent the occurrence of new problems. This involves the development and implementation of a combination of structural and non structural measures to CIRIA (2000) , the strategy for sustainable urban drainage systems (SUDS) in regards to storm water is divided into three stages to discharge storm water into ground water body as 1) Sources Control: discharging of storm water to the surface where rainfall lands, 2) Site Control: discharging of storm water on the surface water run-off from large areas, such as part of housing estate, major roads, or business parks. The run-off from large urban areas can be channelled to a site control measure using swales (shallow drainage channels), and 3) Regional Control: discharging of storm water with the gathered run-off from a large area at regional level. In the above figure, the storm water management system starts with prevention or good housekeeping measures at the household level and progress through local sources control to larger downstream site and regional control. The concept promotes the division of the area to be drain into sub catchment with different drainage characteristics and land use each with own drainage strategy to suite prevailing condition, land use type and hydrogeology type of the site.
Study Objective and Scope
The main focus of the current study was to investigate the challenges of urban drainage system and its provision in the emerging towns of Ethiopia, Assosa as a case study. The specific objectives are  To investigate drainage infrastructure coverage at the study area  To evaluate the conditions of existing drainage system  To assess the integration between road and urban drainage system and its related problems  To investigate the environmental impacts due to poor drainage system
The Study Area and Methodology

The Study Area
The study area is Assosa town. It is located at distance of 662km from Addis Ababa to the western direction. It is the capital city of Benishangul Gumuz Regional State, one of the developing regions located at western part of Ethiopia (10°N and 34.4°E). The town has an elevation between 1570m to 2000m above sea level with relatively flat land topographical features. The projected population of the city is about 45,245. The major economic activities in the town are trading, farming, hotels service and other social services. This town is classified into four Administrative units, namely; (i) Assosa 01, (ii) Assosa 02 (iii) Assosa 03, and (iv) Assosa 04 (Municipality of Assosa Town). Currently, street flooding is common issues in Assosa town due to unplanned and less attention towards the drainage system by city municipality, poor maintenance and management of the existing drains.
Research Methodology
The case study was based on field survey of the actual conditions. In addition to this, primary data were obtained consisted of in-depth interviews with experienced persons from the city municipality responsible for urban drainage infrastructures, kebele officials and the urban communities at the household level. During the study a total of 150 were interviewed and the collected data was recorded. Secondary data were collected in the form of topographical maps, reports, documents, etc. Licensed Under Creative Commons Attribution CC BY the collected data was processed and analyzed using simple mathematical procedures in detail and presented by using graphs, tables, and using photos.
Result and Discussion
Urban Drainage System Coverage
At the study area, the total length, width and depth of the drains were surveyed and measured. A total of 36. 6kms length of drains was observed. As per the field investigation, the existing drainage system in this city is classified into three types by shape; (i) Rectangular, (ii) Trapezoidal, and (iii) Circular drains. The rectangular drains cover 14.2km (38.6%), the trapezoidal drain cover 4.3km (11.7%) and the circular drains cover 18.1km (49.4%). From the above data, its reveal that high percent of drainage is covered by circular (49.4%), followed by rectangular (38.6%) and trapezoidal (11.7%) drains.
Status of Existing Drainage System of the town
The existing conditions of drainage system at the study area were investigated in detail, and photos are taken to show the existing conditions of each and every drain. Interviews at the household level are also performed to know the perception of the people of the town. The author has designed to find out the existing condition of drains by using the photographic technique and household questioner to ensure performance level such as excellent, very good, good, average, and poor conditions. Based on field survey data and referring table 2, 99(66%) of the respondents claimed that the existing condition of the drainage system is poor and unable to perform their intended purpose, and 49 (32.7%) of them said that the drainage infrastructures of the town are at a good condition, whereas 2(1.3%) of households were responded that the drainage system is at very good condition. In general, the existing drains in the city are not well planed and the people living in the area suffering by different problems like bad smell, breeding of vectors, transmitting of water born disease, and so on. From a total of 150 respondents, 14 (10.7%) of them replied that the urban drainage systems are maintained at their areas, 131 (87.3%) say that the urban drainage infrastructures are not maintained at their areas that is why drains are blocked by solid wastes and resulted in flooding, 3 (2%) of the respondents were neutral. From the above result, most of the existing urban drainage systems of Assosa town are not maintained and managed properly. This revelation should be a source of worry for the government and the people alike. The following pictures taken during the field survey strictly shows the existing conditions of the drainage infrastructures at Assosa town and can be considered as an evidence for the situations. 
Integration of Road and Urban Drainage System and its related problems
According to the field investigation data and its analysis, total roads length in the town is about 68.1km by considering all types of roads (primary, secondary and tertiary). Approximately, 53.6% of the total length is covered by drainage facilities and remaining 48.6% of the roads are not having drainage facilities. From this analysis the special integration between all roads and urban storm water drainage network is found to be 53.6%. The implication of this is that for a kilometre of road about 536m of it has drainage line. Whereas 46.4% of the existing road does not have a drainage system, which implies that considering a kilometre of road 464m of it is without a drainage line. The main point that should be underlined here is that even if 53.6% of the road network is integrated with drainage line, a significant part of the network is integrated with one side drainage structure. .1% is integrated with a one sided rectangular shaped drains. In addition, considering 42.7km local earth roads, only 6.3% of it are integrated with rectangular drains. At the study area, the road and drainage system coverage and density are not satisfactory. This implies that flooding keeps continuing, road distress expected to increase, and as a results of these the maintenance and rehabilitation costs for both infrastructures will be increased per year, which is the challenge for the town.
Assessing Flooding Condition at the Study Area
Currently, street flooding and its related effects are common in Assosa town. Most of the drains are unfit for proper functioning. Maintenance activity is done randomly without planning. There are also areas without drainage and access road infrastructures that make life difficult during the rainy season for people living in those areas. To know the perception of the people, interviews were performed with the people living in the four kebeles of Assosa town and the result is shown in table 3. According to table 5, about 29( 19.4 %) of households had responded that there is street flooding more than 10 times within a mouth,104 ( 69.3%) of households had responded that there is street flooding at the study area 5 up to 10 times within a single month, 11 (7.3%) of the respondents answered that there is street flooding up to 5 times, and 6 (4%) of the household respondents replied that street flooding is happening occasionally in Assosa town as per the rainy season.
The overall implication of the above discussion indicates that flooding is very common and no proper flow of water channel of the existing drains used to remove from the road pavements at the study area.
Environmental Impacts Due to Poor Urban Drainage
Due to poor maintenance, inadequate drainage infrastructure, and absence of drainage facility in the city, different types of environmental related impacts were caused, such as water born disease, breeding site for vectors like mosquito and water pollutions. The household sampled population reinforces this idea as indicated in table 4. According to the data of table 6, 138(92%) of the respondents claimed that due to stagnant water (created by blocked drains) there is a water born diseases as it becomes polluted in different ways, but 12(8%) of the respondents said that there is no water born diseases in their surroundings as they maintain the drains by themselves. The researcher observed that in poorly drained areas, urban runoff mixes with sewage from overflowing latrines causing pollution and a wide range of problems associated with water born diseases.
In other words, 141(94%) of the respondents responded that the poor drainage of rainwater and its water logging situation leads to the creation of breeding site for vectors like mosquito, and 8(5.3%) of them answered that they are 
Conclusions and Suggestions
The provision of urban drainage system is a challenging problem in most cities of the emerging towns of Ethiopia and the situation in Assosa is not different from this. At the study area, the existing drains are not maintained properly, if any it is done randomly. Feasibility study of the drainage system in the town is another challenge by city municipality to action plan. Awareness at the community level for drainage system by municipality is poor since some people are intension of throwing solid waste into existing drains and caused the water logging. In view of the study performed, we recommend that  At the time of upgrading and maintenance the drainage infrastructures, the City Administration should plan the right time so as to facilitate adequate drainage system.  A close coordination among stakeholders and collaboration between private sectors is needed for effective management and suitable operation and maintenance of urban drainage systems.  The City Administration should encourage carrying out the feasibility study in order to identified projects to improve drainage system as soon as possible.  A paradigm shift to some urban communities is important to reduce the problem of drain blockage at the study area
